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LIQUID JET RECORDING APPARATUS CAPABLE 
OF BEING DRIVEN AT SELECI‘ED DIFFERENT 

FREQUENCIES 

This application is a continuation-in-part of applica 
tion Ser. No. 019,124 ?led Feb. 26, 1987, now aban 
doned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a liquid jet recording 

apparatus and especially to a liquid jet recording appa 
ratus improved in recording speed. 

2. Related Background Art 
The liquid jet recording (ink-jet recording) system 

which makes a record by forming droplets of a record 
ing liquid such as an ink and emitting the droplets on to 
a recording material such as paper has attracted public 
attention because according to this recording system, 
recording noise is very low and can be ignored, high 
speed recording is possible and recording can be made 
on a plain paper without special treatment such as ?xa 
tion. Thus, various types of the recording systems have 
recently been intensively studied. 
The recording head part of recording apparatus used 

for ink-jet recording generally comprises ori?ces for 
discharging ink (liquid discharge port), an ink passage 
(liquid passage) having a portion where engergy for 
discharging the ink acts on the ink and an ink chamber 
for storage of ink to be supplied to said ink passage. 

Furthermore, the recording head part of recording 
apparatus used for ink-jet recording generally has a 
plurality of ori?ces and ori?ces which discharge ink of 
the same color are supplied with the ink from a common 
ink chamber in the recording head. To this ink chamber, 
an ink is supplied from an ink tank through an ink sup 
ply pipe. 

Operation frequency of the ink-jet recording head 
depends on the time required for meniscus of ink in the 
ori?ces which moves back to the inside of the ink pas 
sage after discharging of liquid droplets being restored 
to the original state by the surface tension of the ink. 
When liquid droplets are simultaneously discharged 
from a plurality of ori?ces of the ink-jet recording head 
as referred to above, restoration amount of the ink me 
niscus after discharging of liquid droplets varies de 
pending on the number of the simultaneously dis 
charged liquid droplets and so the time required for 
restoration of the ink meniscus varies and thus operation 
frequency also varies. Speci?cally, this operation fre 
quency decreases with increase of the number of the 
simultaneously discharged liquid droplets. 

Therefore, in the conventional ink-jet recording ap 
paratuses provided with such an ink-jet recording head, 
when maximum frequency of driving pulse applied to 
recording head is set so as to attain high-speed record 
ing, this must be set in correspondence with the lowest 
operation frequency of recording head, namely, the 
response frequency when the number of the simulta 
neously discharged liquid droplets is a maximum. 
Therefore, there has been a limitation in improvement 
of recording speed. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
liquid jet recording apparatus which makes it possible 
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2 
to perform higher speed recording and which is free 
from the above problems. 
For attaining the object, as shown in FIG. 1, there is 

provided a recording head 100 which includes dis 
charge member 100A having a plurality of discharge 
openings for discharging a liquid onto recording me: 
dium P, and energy generating means 100B having a 
plurality of energy generating elements provided for 
respective discharge openings and generating energy 
for discharge of liquid. Driving means 110 drives the 
energy generating means and driving control means 120 
which receives image signal I for recording and 
changes the driving frequency of driving means 110 
depending on the number of the discharge openings 
used in recording. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration outlining the construction of 
the present invention; 
FIG. 2 is an oblique view of one example of an ink-jet 

printer according to the present invention; 
FIG. 3 is a block diagram which illustrates one exam~ 

ple of inner construction of an ink-jet printer according 
to the present invention; 
FIG. 4 is a flow chart which illustrates one example 

of a recording procedure by an ink-jet printer according 
to the present invention; 
FIG. 5 is a diagram which shows the relation be 

tween a driving frequency and the diameter of dis 
charged liquid droplets; and 
FIG. 6 is an illustration of a block diagram for the 

generation and selection of the maximum driving fre 
quencies in the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

An embodiment according to the present invention 
will be explained below with reference to the accompa 
nying drawings. 
FIG. 2 illustrates one construction of the recording 

parts of a liquid jet recording apparatus (referred to as 
“ink jet printer” hereinafter) to which the present in 
vention can be applied. This example of construction 
illustrates application of the present invention to an ink 
jet printer where a head unit is ?tted to a carriage which 
moves in a determined direction across the recording 
surface. 

In FIG. 2, HU indicates a liquid jet unit mounted on 
carriage C and the number of liquid jet units may corre 
spond to the number of ink colors used. FC indicates a 
?exible cable which collects signal lines, etc. which 
controls the discharging of ink from the liquid jet re 
cording unit HU. 

Carriage C is ?xed, for example, to a belt and moves 
in the direction S by a driving means such as a motor. R 
indicates guide rails which guide the movenent of car 
riage C in the S direction. 
P indicates a recording material such as a paper car 

ried in the direction f and PL indicates a platen. Thus, 
carriage C moves by a driving means in the direction S 
along guide rails R and records on the recording sur 
face. 
ST indicates a sub-tank provided in carriage C and 

TBI and TB2 indicate an ink supply pipe which com 
municates a main tank (not shown) with sub-tank ST 
and an ink supply pipe unit which communicates sub 
tank ST with a liquid chamber (not shown) in head unit 
I-IU, respectively. 
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FIG. 3 shows one construction example of a control 
device of the ink jet printer according to the present 
invention. This control device, for example, receives 
printing data from host computer 7, stores printing data 
corresponding to one line printing and controls the 
printing head by driver 6 of head unit HU to perform 
printing. 

5 indicates a peripheral interface adapter (abbreviated 
as PIA hereinafter), which receives recording data 
transmitted from host computer 7 for printer 1 accord 
ing to the present invention and transmits the recording 
data to CPU2. 
CPU2 controls each part in printer 1 and conducts 

the procedure referred to hereinafter with reference to 
FIG. 4, and may be, for example, in the form of a mi 
crocomputer. 4 indicates RAM as a line buffer memory 
which stores recording data of one line received at 
PIAS and 3 indicates ROM in which font of recording 
output letters or procedures of FIG. 4, etc. carried out 
by CPU2 are stored. These parts are connected through 
address data base 9. 6 indicates a driver which controls 
head unit HU and drives it. 
FIG. 3 illustrates one example of a recording proce 

dure of the ink jet printer according to the above em 
bodiment. 

In the printer of this kind, the patterns for recording 
are roughly classi?ed into characters previously stored 
in ROMS for formation of font and bit image which 
constitutes an image based on the data corresponding to 
individual dots and transmitted from the host side. Fur 
thermore, the character stored in ROMS may be 
roughly classi?ed into letter patterns such as English 
letters, numerals, marks, etc. and graphic patterns for 
formation of frames of tables, graphs, etc. 
Among these patterns, generally, the letter patterns 

use a small number of liquid droplets simultaneously 
discharged. For example, in case of a recording head 
having twenty-four ori?ces, the number of ori?ces used 
in about ?ve. On the other hand, for graphic pattern or 
bit image, sometimes, liquid droplets are simultaneously 
discharged from all ori?ces. 

In such a printer, the maximum driving frequency 
must be set so that a good discharging state can be 
obtained even when liquid droplets are simultaneously 
discharged from all ori?ces in order to make a good 
recording for all kinds of patterns. 

Therefore, in the embodiment, two maximum driving 
frequencies are set, namely, when a pattern such as a 
letter for which a small number of liquid droplets are 
simultaneously discharged is recorded, a higher driving 
frequency is employed than for recording a graphic 
pattern or bit image, whereby high-speed recording was 
contemplated. 
The generation and selection of the two maximum 

driving frequencies are executed by c, for example, the 
construction of a block diagram shown in FIG. 6. The 
maximum driving frequencies are generated in MPU 
220 according to the programs stored in MPU 220, and 
the generated driving frequencies are selected on the 
basis of the kind of the printing data, which show the 
character or the pattern to be printed, input to MPU 
220. So, the selected maximum driving frequency is 
applied to unit controller 210 to drive printing unit 200 
at the selected maximum driving frequency. 

In FIG. 4, ink jet printer 1 receives a recording signal 
from host computer 7 (step S1) and judges whether the 
signal is a letter or not (step S3), when it is judged to be 
letter, the driving frequency is set, for example, at 3 
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4 
KHz (step S5) and when it is judged not to be letter, 
namely, when it is graphic pattern or bit image, the 
driving frequency is set, for example, at 2 KHz (step S7) 
and then the recording procedure is carried out (step 
S9). 

Furthermore, the optimum diameter of liquid drop 
lets discharged in recording graphic patterns is gener 
ally different from that in recording letters. When so 
called solid portion graphic patterns are recorded, the 
diameter of dots is desirably such that adjacent dots 
overlap each other leaving no space, while when letters 
are recorded with dots of such diameter, small letters 
are rather dif?cult to read and so use of a somewhat 
smaller dot diameter is suitable for recording of letters. 

Thus, as shown in FIG. 5, if the driving frequency in 
recording letters is set at a higher than response fre 
quency, the next driving pulse is applied before restora~ 
tion of meniscus in the area where driving frequency is 
higher than response frequency fr and hence the diame 
ter of discharged liquid droplets can be made smaller. 

Considering the above fact, in other examples of the 
present invention, the driving frequency set in step S5 in 
the procedure shown in FIG. 4 is set at higher than 
response frequency. As a result, recording speed was 
further increased and simultaneously the diameter of 
liquid droplets decreased and recording quality was 
further improved. Besides, in the above embodiments, 
the mode under which the driving means is driven at 
lower maximum driving frequency may be referred to 
as a graphic mode and the mode under which the driv 
ing means is driven at higher maximum driving fre 
quency may be referred to as a letter mode. 
As explained hereabove, according to the present 

invention, further higher speed recording becomes pos 
sible by changing driving frequency depending on the 
patterns to be recorded. 

I claim: 
1. A liquid jet apparatus comprising: 
a recording head including a plurality of discharge 

ports for discharging liquid therethrough to record 
an image represented by image data; 

energy generating means associated with each of said 
discharge ports for discharging liquid when an 
associated energy generating means is driven; 

driving means for repeatedly driving said energy 
generating means at a driving frequency depending 
on the image data, wherein said driving means is 
operable in a first recording mode in which the 
driving frequency cannot exceed a predetermined 
?rst maximum driving frequency, and in a second 
recording mode in which the driving frequency 
cannot exceed a second predetermined maximum 
driving frequency; and 

mode selection means for selecting one of the ?rst 
and second recording modes depending on 
whether the image to be recorded comprises 
graphics or letters. 

2. A liquid jet apparatus according to claim 1, 
wherein the ?rst and second recording modes respec 
tively correspond to graphic and letter modes. 

3. A liquid jet apparatus according to claim 1, 
wherein said apparatus records an object composed of a 
large number of dots when in the ?rst recording mode, 
and said apparatus records an object composed of a 
smaller number of dots when in the second recording 
mode. 

4. A liquid jet apparatus according to claim 1, 
wherein the maximum driving frequency in the ?rst 
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recording mode is lower than the maximum driving 
frequency of the second recording mode. 

5. A liquid jet apparatus comprising: 
a recording head including a plurality of discharge 

ports for discharging liquid therethrough to record 
an image represented by image data; 

energy generating means associated with each of said 
discharge ports for discharging liquid when an 
associated energy generating means is driven; 

driving means for repeatedly driving said energy 
generating means at a driving frequency depending 
on the image data, wherein the driving frequency 
cannot exceed one of at least two predetermined 
selectable maximum driving frequencies depending 
on whether the image to be recorded comprises 
graphics or letters; and 

drive control means for selecting one of the maximum 
driving frequencies. 

6. An apparatus according to claim 5, wherein said 
drive control means causes said driving means to drive 
said energy generating means at a lower one of said 
selectable maximum frequencies when the image to be 
recorded can be formed by a large number of dots, and 
at higher frequencies when the image to be recorded 
can be formed by a small number of dots. 

7. An apparatus according to claim 5, wherein said 
drive control means receives a picture signal represent 
ing the image to be recorded and changes the maximum 
driving frequency on the basis of the picture signal. 

8. An apparatus according to claim 5, wherein said 
drive control means further includes discriminating 
means for determining if the image can be recorded 
with a small number of dots, such as when the image 
can be recorded with a small number od dots, such as 
when the image to be recorded is English characters, 
numerals or symbols, and determining if the image can 
not be printed with a small number of dots, such as 
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6 
when the image to be recorded is bit images or graphic 
images. 

9. An apparatus according to claim 5, wherein said 
drive control means selects a maximum driving fre 
quency wherein liquid is stably discharged. 

10. An apparatus according to claim 5, wherein the 
selectable maximum driving frequencies are set so as to 
correspond to graphic and letter recording modes, and 
the maximum driving frequency in the letter mode is 
higher than the maximum driving frequency in the 
graphic mode. 

11. An apparatus according to claim 5, wherein the 
selectable maximum driving frequencies are set so as to 
correspond to graphic and letter recording modes, and 
when said energy generating means is driven at the 
maximum driving frequency in the letter recording 
mode, said energy generating means receives repeated 
driving pulses before a liquid meniscus completely re 
forms. 

12. A method for ink jet recording of image data by 
depositing liquid droplets on a recording member, the 
method comprising the steps of: 

providing a recording apparatus having a recording 
head with a plurality of discharge ports for dis 
charging liquid therethrough to record an image 
represented by image data and energy generating 
means associated with each of the discharge ports 
for discharging liquid when an associated energy 
generating means is driven; 

repeatedly driving the energy generating means at a 
driving frequency depending on the image data, 
wherein the driving frequency cannot exceed a 
predetermined ?rst maximum driving frequency in 
a ?rst recording mode and cannot exceed a prede 
termined second maximum driving frequency in a 
second recording mode; and 

selecting the recording mode depending on whether 
the image to be recorded comprises graphics or 
letters. 
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